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PRECIPITIN TESTS 


of anopheline blood meals 


The effectiveness of a given species-of 
Anopheles as a malaria vector is influenc- 
ed largely by its feeding habits, the im- 
portant vectors throughout the world being 
those which feed most consistently on man. 
It has been found that in any given local- 
ty, there usually is but one Anopheles 
species which is responsible for malaria 
transmission and that by concentrating on 
this single species in any area, malaria 
can be controlled and a great amount of 
money, labor, and materials can be saved. 
This procedure is commonly called "species 
sanitation" or "Anopheles species control 


of malaria." 

Anopheles quadrimaculatus, freeborni, CHECKING SPECIES IDENTIFICATION 
and albimanus have been incriminated on 
epidemiological grounds as the important 
malaria vectors in the southeastern and 
western States and Rio Grande Valley re- 
spectively. To add more light to these 
general observations and to determine if 
there are seasonal or geographic varia- 
tions in host preferences, the feeding 
habits of our American Anopheles are being 
studied. This study involves the use of 
the precipitin test to determine the 
source of mosquito blood meals. Inspectors 
throughout the areas covered by the MCWA 
program are collecting engorged anophe- 
lines in the course of routine inspections 


and are forwarding them to the Carter Lab- 
oratory at Savannah, Georgia for testing. 


COLLECTION OF SPECIMENS 


Only freshly engorged females with 
swollen red abdomens, indicating that 
they have had recent blood meals, are 
suitable for testing. Specimens are col- 
lected early in the morning so that the 
amount of digestive action on the blood 
will be minimized. Specimens are being 
collected from a wide variety of resting 
places, and it is planned to obtain as 
many as 1,000 specimens of each available 


species from each locality throughout the 
season. BLEEDING RABBIT TO OBTAIN ANTISERUM 


EXAMINING (1) CAPILLARY TUBES CONTAINING HUMAN, EQUINE, BOVINE, PORCINE AND AVIAN 
ANTISERA (2) AND UNKNOWN BLOOD SERUM (3). A PRECIPITATE IN ONE OF THE TUBES (4) 
INDICATES THE SOURCE OF THE MOSQUITO BLOOD MEAL (5). 


As soon as collected, each specimen for 
testing is crushed on an individual small 
square of filter paper which is folded to 
form a triangular envelope. The whole 
mosquito is left in the "triangle" so that 
a check on the identification of the spe- 
cies can be made. The following data are 
supplied for each collection and are writ- 
ten with a soft pencil on the side of the 
Paper on which the specimen is crushed: 
(a) general locality (State and nearest 
town); (b) specific place collected (e.g. 
bedroom, barn, chicken coop, privy, etc.); 
(c) species of mosquito; (d) distance from 
nearest available continual source of hAu- 
man blood (if such is screened, "S" is 
added after the distance; if unscreened, 
"0" is added); (e) name of collector; (f) 
date. Individual "triangles" are placed 
in an envelope and are mailed to the Car- 
ter Laboratory on the day they are col- 
lected. Large numbers of specimens from 
a single resting place are not labeled in- 
dividually, but each separate species or 
collection from a different area is mailed 
in a separate envelope. The name and nunm- 
ber of the area is written on the upper 
left corner of the envelope in which the 
specimens are mailed. 


THE PRECIPITIN TEST 
The Uhlenhuth-Weidanz precipitin test 
is based upon the fact that a visible pre- 
cipitate forms at the interface between 


Rice and 
Barber* modified the technique of precipi- 
tin testing to facilitate examination of 
thousands of mosquito blood meals. By 
their method a portion of the small amount 


blood serum and its antiserum. 


of blood of unknown source from the 
stomach of a single mosquito is brought 
into contact with antisera prepared from 
several known hosts. If a precipitate is 
formed in one of the tubes the source of 
the blood meal is revealed. 


PREPARATION OF ANTI~SERA 

Anti-sera are prepared by injecting 
sterile human, equine, bovine, por- 
cine, and avian blood sera into rabbits, 
The rabbits are given six intravenous in- 
jections of sera totaling 4 cc. overa per- 
iod of 12 days. The titer, or strength of 
the anti-bodies that develop in the rab- 
bit’s blood, is tested by determining the 
greatest dilution of antiserum that pro- 
duces a precipitate upon contact with the 
corresponding blood serum. To obtain 
antisera, rabbits are bled from the heart, 
taking from 40 to 60 cc. of blood. The 
blood is centrifuged and the resulting 
serum. is .then diluted one to seven with 


*Rice, J. B. and M. A. Barber. Malaria Stu- 
dies in Greece. A Modification of the Uhlenhuth- 
Weidanz precipitin test for determining the 
sources of blood meals in mosquitoes and other 
insects. J. Lab. and Clin. Med., 20: 876-883, 1935 


2 


the following solution: sodium chloride 
4.25 grams; glycerine 106.0 cc.; phenol 
(liquefied) 2.5 cc.; and distilled water 
330 cc. The phenol serves as a preserva- 
tive and the glycerine increases the 
specific gravity of the diluent. 


PREPARATION AND TESTING OF BLOOD SAMPLES 

Specimens mailed in from the field are 
held in the refrigerator until they are 
examined. Before testing the blood samples, 
the mosquito identification is checked, 
the data accompanying the specimen are re- 
corded, and the blood spot is cut out of 
the piece of filter paper and placed in a 
compartment of a tray. The blood is soak- 
ed off the filter paper with physiologic 
salt solution (3 cc.) and then is allowed 
to settle to insure a clear supernatant 
fluid for the test. This liquid is picked 
up by capillarity in five glass tubes ce- 
mented into a unit between two glass 
slides. The tubes have an inside diameter 
of approximately 1.5 mm. and the liquid 
rises in them to a distance of about one 
and a half centimeters. Half of the fluid 
is then withdrawn by touching the tips of 
the tubes to a pad of filter paper. The 
unit of tubes is then touched to the sur- 
faces of the five antisera that were pre- 
pared previously, thus replacing with 
antisera the halves of the original blood 
sera that were withdrawn on the filter 
paper. Finally the unit is placed ina 
rack at room temperature to allow time for 
the precipitin reaction to take place. 
After thirty minutes the tubes are sus- 
pended behind a magnifying glass in an il- 
luminated reading box. - Tne source of the 


mosquito blood meal is indicated by a 
white ring formed at the interface between 
the two liquids in the appropriate tube. 


RESULTS 


Precipitin tests must be interpreted 
with caution. A mosquito may have inter- 
rupted its meal and fed on another host, 
it may have fed on a host not included in 
the tests, or on a host closely related to 
one included in the tests (mule instead of 
horse). The blood may have been too tho- 
roughly digested in the mosquito or too 
completely decomposed during mailing. 

Results for the year are tabulated ac- 
cording to species and according to States. 
Twenty States submitted a total of nearly 
30,000 specimens. Of these, approximately 
50% were unsatisfactory because the 
samples were improperly prepared. 

Table I presents a general summary of 
the results of precipitin tests made to 
June 30, 1944. The number of tests for 
each species of mosquito is shown, together 
with the number and percent of feedings on 
the different hosts. Because of the rela- 
tively small number of tests, no general 
conclusions are warranted at this time. 
However, it is clear that over half of all 
the Anopheles mosquitoes tested fed on bo- 
vine hosts and albimanus showed the high- 
est percentage of husaan blood meals. 

Table II shows the data according to 
States. Although not presented here, a 
partial analysis of seasonal data suggests 
that a higher percentage of quadrimacula- 
tus specimens feed on man in the spring 
than in the fall while the reverse is true 
of the other anophelines tested. 


TABLE |. Results of precipitin tests showing number and percent of tested specimens 
of six species of Anopheles feeding on specified hosts - to June 30, 1944. 
T T Ais 2 | ea . 
Species Human Equine Bovine Porcine Avian No reaction rota No. 
No. Percent No. Percent No. Percent No. Percent No. Percent No. Percent Tested 
acne eeeteneeontan 
quadrimaculatus 366 pe 1479 16.9 466 53.0 1041 11.9 228 2.6 997 11.4 8757 
punctipennis 39 3.0 240 18.4 756 67.8 154 bet 25 1.9 94 tee 1308 
mac. freeborni 27 4.4 70 Pes 384 62.1 25 y.l 5 8 107 17.3 618 
crucians 61 3.9 146 9.4 870 56.1 194 12.5 88 5.7 191 12.4 1550 
pseudopunctipennis 21 3.8 33 6.0 yO] 73.0 25 4.6 12 eve 57 10.4 54u9 
albimanus 30 8.4 19 5.3 243 68.1 L 15 4.2 8 202 42 11.8 
| 357 


TABLE 11. Tabulation of anopheline blood meals by species and states giving number 


and percent of tested specimens feeding on specified hosts. 
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| Equine 
eee 
Masa’ C) \abads teeoelevshes Olga tae 124 64.3 
shee kids 43 93.5 4.3] 46 
Arkansas 104 14. t 12.9 11. ae 71 9.64'.- 787 
gitielavnnni wt 8 10.3 | 4 48.3 17.2] 29 
California ieee 3 | 384 62.1 ipa sali 107 17.3] 618 
gimadane 9 8.6 54 51.4 9 8.6| 13 12.4] 105 
Georgia quadrimaculatus © “ 119 47.6 5 y i . 18.8] 250 
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Indiana quadrimaculatus £3: °53.6 9 32,1 23 
punctipennis 2 89.3 28 
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Kansas quadrimaculatus [ee 


Kentucky quadrimaculatus 923.7 28.9 
punctipennis 33. 33.0 4Y8 48.0 


£0 
Louisiana quadrimaculatus 3.1 


Punctipennis ay 


213 57.9 10.56 
48 63.2 1.3 
14 10.8 


| ‘ ; 
° 8 
Missouri -| quadrimaculatus 9 6.5 13 56 40.6 8 5.8 20 14.5 138 
punctipennis 2 haat 15.4 (26.8 0 2 Pat 26 


Mississippi quadrimaculatus 


Punctipennis 


3 
crucians 6 


N. Carolina | quadrimaculatus Bis au 58.5 V7s4 | 2 4.9 yl 
punctipennis 13.3 10 66.7 8. 20.0 0 0 ~ 15 

Oklahoma quadrimaculatus 16)" °S725 3 6. 12.8 40 
punctipennis 0 = B16. 5 59 54.2 | 18) 16.6 109 

S. Carolina] quadrimaculatus 2.9 65 62.6 18.3 1.9 5 4.8 25 
punctipennis 6.3 11.9 99 69.2 y 2.8 ef 13 9.1 143 

Tennessee quadrimaculatus 12 1.3 |}239 26.1 Y55 49.7 138 15.0 6 7 66 “oe 916 
punctipennis Lad 53 30.8 93° St. 10 5.8 0 - ‘3 7.8 172 

Texas quadrimaculatus . é . j 33 ‘tk 1730 
punctipennis 5 2.0 242 

crucians 315 
pseudopunctipennis . . . y i . 537 

albimanus . , . . . e Sor 

Virginia fduadrimaculatus . ° 4 ° ° 1603 
punctipennis . . 13 

pac aak . . ! ‘ 82 

TOTAL 12,945 
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CLEANING TRASH 
FROM INTAKE 


HYDRAULIC DREDGE 


The reconstruction of Stratton Canal 
located in the Fuse Plant Zone at Macon, 
Georgia, has been a very interesting and 
somewhat difficult problem. 

The lower 5500’ of the canal traverses 
a swamp where topography seldom varies ov- 
er two to four feet, and in which "quad" 
breeding has at times been quite prolific. 
The canal was blocked or partly filled 
with mud, silt, roots, leaves, and other 
debris. This material was of very loose 
composition but would not erode because of 
the sluggishness of the stream. 

A four inch dredge was planned, con- 
structed, and put in operation on Stratton 
Canal. The main elements of the dredge 
are a four-inch sand pump and a 25 HP 
diesel motor connected by a V-belt. It is 
mounted on a barge 8’ x 16’ with a 4’ x 8’ 
pumping well on the forward end. Flotation 
is obtained by eighteen 55-gallon oil drums 
beneath the barge and two similar drums 
mounted under the catwalk. The suction 
head and hose are controlled by the use of 
an 11’ boom on an A frame, both of which 
are made of 3 inch pipe, with the lifting 
line powered by a 2 ton hand operated 
winch. Auxiliary equipment includes; 50’ 
of 4" flexible suction and discharge hose, 
a 4" flap valve, 1%" pump for priming and 


jetting purposes, a home-made lighting 
plant powered by a washing machine motor, 
and the necessary valves and pipe fittings, 
including an 8" x 8" x 4" strainer with 
openings approximately 2" x 2". 

The dredge cost approximately $1000.00 
and should have a useful life of several 
years. Fuel requirements for operations 
are: 1% to 1% gallons per hour of diesel 
fuel, 2 gallons gasoline per day for 
starting the diesel motor and operating 
the small pump and light plant and about 
1 pint of lubricating oil per hour for the 


diesel motor. 
During a recent period, 417 cu. yds. of 


material were dredged, using 687 man hours 
and 179 machine hours. Undoubtedly this 
is costly excavation, but it does repre- 
sent the entire cost since little clearing 
and no grubbing operations are necessary. 
Where comparatively little or no trash is 
encountered, this yardage cost can be re- 
duced by at least 60 to 80%. 

It is anticipated that the entire cost 
of dredging will be more than equalled by 
the saving in larviciding costs on the ba- 
sis of two years operations. The dredging 
machinery constructed for this project can 
be used on other major drainageways 
throughout the State. — William A. Legwen 


dabei tec NOTES 


Organization 
MCWA Headquarters was originally 
Organized into sections for purposes of 
administration. With the increase in 
activities the Training and Fducation 
Section has been designated as the Train- 


ing Division and the Fntomology, Engineer- 
ing, and Aedes aegypti Sections of the 
Division of Operations have been raised to 
the status of Divisions. The three divi- 
sions engaged in control operations are 
coordinated by a Director of Operations. 
A chart appears on the back cover showing 
the present organization. 


Visitors 

Surgeon General Thomas Parran inspected 
Public Health Service installations and 
activities in Charleston, Columbia, Savan- 
nah, and Atlanta from August 15 to 19. 
Accompanying Dr. Parran were Medical 
Director Paul Stewart, Chief Inspection 
Officer, office of the Surgeon General; 
Medical Director Joseph Mountin, in charge 
of the Division of States Relations, Sur- 
geon William Stimson, executive officer 
for the Chief of the Coast Guard Medical 
Service; Medical Director C. R. Eskey, in 
charge of Typhus Control; and Medical 
Director Joseph Bolton, Liaison Officer 
for the 4th Service Command. . 


Dr. A. L. Ayroza Galvao, parasitologist 
at the Medical School of the University of 
Sao Paulo, visited Headquarters and field 
projects to familiarize himself with the 
MCWA program. 


P. A. Engineer (R) W. E. Gilbertson 


made a brief visit te the mainland to re- 
port on the year’s results in the Hawaiian 
Dengue Control Program. 


Sanitation Conference 
A conference of sanitary officers of 
the 4th Service Command was held July 17- 
20 at Ft. McPherson, Ga. There were near- 
ly 100 officers in attendance. San. Engr. 
(R) H. G. Hanson spoke on the interrela- 
tions of MCWA and the Army malaria control 


programs. MCWA personnel profited greatly 
from the individual and group discussions 
on mutual malaria control problems. 


Commissioned Officers 


™he following men have recently been 
commissioned: Asst. Engineers (R) Samuel 
Schneider, Lee D. Dumm, J. P. Welsh, Mar- 
shall Rainey, R. L. Stenburg, jJr.; Asst. 
San. Engr. (R) Leonard Melberg; Jr. Asst. 
Engr. (R) E. R. Smith; Jr. Asst. San. (R) 
G. M. Williams; and Asst. San. (R) Willian 
Uphol t. 

Four regular corps officers were as- 
signed to various MCWA activities. Sr. 
Surgeon A. G. Gilliam heads the Medical 
Division. His previous assignment was 
with the War Department on duty with the 
Typhus Commission. Dr. Gilliam served in 
the Middle East and in the China, Burma, 
India Theater of Operations. Surgeon V. 
B. Link has been assigned to the Medical 
Division after a tour of foreign duty. P. 
A. San. Engr. J. G. Terrill has been 
assigned to the Division of Engineering. 

Changes in headquarters assignments in- 
cluded San. (R) Eli Abbott, Jr., who went 
to New Orleans as MCWA District Engineer, 
P. A. San. Engr. (R) H. L. Grant, who 
transferred from New Orleans to Atlanta 
where he is Executive Officer of the Eng1- 
neering Division, and Asst. San Engr. (R) 
Russell G. Ludwig, transferred from Elba, 
Ala., to Atlanta, where he will handle 
engineering data in the Records and Sta- 
tistics Section in addition to other 
duties in the Engineering Division. 

Changes in personnel in Puerto Rico in- 
clude P. A. Engr. (R) C. G. Humphreys who re- 
turns after three years in the islands, 
and P. A. San. (R) A. E. Pritchard, who 
returns from Jamaica, to be replaced by 


Asst. San. (R) G. A Thompson, Jr., former- 
ly in charge of the area at Valdosta, Ga. 


The United Nations Relief and Rehabili- 
tation Administration has already acquired 
some MCWA officers. Two additional offi- 
cers, P. A. Surgeon (R) Herbert R. Abrams, 
of the Medical Division, and P. A. San. 
Engr. (R) Paul C. Henderson, State MCWA 
Engineer for Florida, have now received 
orders to report to UNRRA. 


SECTION NOTES 
“4k Western Anopheles in Brackish Water 
ame 


Asst San. (R) W. W. Farrar reports 
that Anopheles maculipennis freeborni 
Aitken and Anopheles pseudopunct ipennis 
franciscanus McCracken, normally fresh 
water mosquitoes, were found breeding in 
brackish water at the lower end of Sorrento 
Valley, 15 miles north of San Diego, 
California in a marsh known as Sorrento 
Wash. This marsh extends inland from the 
ocean and is heavily overgrown with Sali- 
cornia for a distance of 1% to 2 miles in- 
land. 

Analyses of water samples taken from 
the Wash were made by the U. S. Department 
of Agriculture Salinity Laboratory at 
Riverside, and it was found that waters 
from which franciscanus larvae were col- 
lected contained chlorides equivalent to 
34 percent sea water, while those from 
points where freeborni larvae were col- 
lected contained chlorides equivalent to 
15 percent sea water. Franciscanus larvae 
were more abundant than those of freeborni. 
Culex tarsalis was the only culicine found 
breeding with these anophelines. 

Captain MacMillan, Post Sanitary Offi- 
cer at Camp Callan, has found freeborni 
and franciscanus larvae in saline concen- 
trations equivalent to 16 and 32 percent 
sea water, respectively, and Ensign W. W. 
Grafton, Entomologist at the San Diego 
Navy Hospital has found franciscanus in 
saline concentrations equivalent to 60 
Percent sea water. 


Distribution of freeborni and occidentalis 
in Colorado 

New information on the distribution of 
western Anophelines has been reported by 
Asst. San. (R) Edward Perry. Occidentalis 
was collected in the toliowing new locali- 
ties: Great Falls and Livingston, Montana; 
Glenrock and Douglas, Wyoming; and Denver, 
Colorado, It appears, therefore, that oc- 
cidentalis extends from its known distri- 
bution in the northern tier of States 
southward along the east slope of the 
Rockies as far as Denver. 
collect Anopheles north of Glenrock and 
Douglas were fruitless, and attempts to 
get any south of Denver were likewise un- 


Attempts to. 


successful. Freeborni was found on the 
western slope of the Rockies in Colorado 
at Eagle, Silt, and Grand Junction. Mr. 
Perry concludes that occidentalis is dis- 
tributed throughout the north and extends 
down the east side of the continental di- 
vide throughout the eastern half of Wyo- 
ming and eastern Colorado at least as far 
as Denver and probably farther. Freeborni 
apparently is found only on the western 
slope of the continental divide and ex- 
tends through western Wyoming, nearly all 
of Idaho and Utah, and westward to the 
coast. 
By 
CS Aedes aegypti 

The Aedes aegypti Division has compiled 
data evaluating the potential dengue-yel- 
low fever problem in the vicinity of major 
ports and airports of entry, Army and Navy 
general hospitals, and key industrial 
cities. 


*) Puerto Rico 


The first use of powerful Chemical War- 
fare Service decontamination sprayers as 
larviciding equipment has been reported 
from Puerto Rico. At Losey Field, MCWA and 
the Army are sharing three spray units, 
and excellent results have been obtained. 
High pressure homogenizes the oil to such 
an extent that only a light film applica- 
tion is necessary to secure maximum con- 
trol. 

Puerto Rico has suffered from abnormal 
rainfall during the past month. When a 
hurricane passed near the island, twelve 
inches of rain fell overnight. This unusu- 
al weather has affected MCWA operations 
all over this territory, and its influence 
will doubtless be felt for some time to 
come. 


~ in-Service Training 


Five officers and one Civil Service 
employee completed their training during 
July. Three other newly commissioned of- 
ficers studied general aspects of the 
eourse before leaving for special assign- 
ments. 

Three officers detailed for foreign 
duty with UNRRA completed the condensed 
technical training course of one week 


LITERATURE REVIEW 


i The Journal of the National Malaria 
Society, Volume III, Number 2, June 
1944. 

The current number of the Journal of 
the National Malaria Society includes min- 
utes of the 1943 meeting, and an "official 
call" to attend the twenty-seventh annual 
meeting to be held in St. Louis, Mo. Nov- 
ember 14, 15, and 16, 1944. The following 
papers are included: 

Faust, E. C. Malaria Mortality and 
Morbidity in the United States for the 
year 1942. 

Dr. Faust gives another of his valuable 
yearly assays of malaria mortality and 
morbidity trends. The situation for 1942 
is summarized as follows: "The malaria 
mortality data show a continued improve- 
ment over previous years. Only eight 
states had a rate of 1.0 or more per 
100,000 and only four counties had a rate 
of 25.0 or more. "The malaria morbidity 
data continue to be unreliable when tested 
against the expected ratios of deaths to 
cases. In mildly endemic territory, such 
as the malarious areas of the United 
States have become, it is estimated that 
there were between 236,000 and 590,000 
Cases in 1942 as compared with 278,000 to 
695,000 in 1941." 

Clark, H. C. Recent Research in Pro- 
phylaxis and Treatment of Malaria. 

Twenty publications are reviewed and 
the author adds notes from his personal 
experience in Panama. "The concensus of 
Opinion indicates that quinine is still 
the drug of choice if available, atabrine 
next and totaquine (U.S.P.) for the less 
important services." 

Hewitt, R. I. Recent Research in 
Avian and Simian Malaria. 

Literature on avian and simian malaria 
is reviewed from the earlier reports to 
the National Malaria Society (1941) up to 
October 1, 1943. Seventy-six papers on 
avian malaria and eleven on simian malaria 
are cited. Plasmodium juxtanucleare Ver- 
Siani and Gomes (1941) is a new species 
recently described from domestic fowls in 
Brazil and Plasmodium durae Herman (1941) 
is a newly described avian malaria para- 


site of turkeys in Africa. Reviews are 
given on pathology, chemotherapy, and im- 
munity of both avian and simian malaria. 

Underwood, F. J. Malaria Prevention 
Activities of State Boards of Health, 1943 

State malaria control activities are 
analyzed and it is concluded that "State 
Boards of Health should begin planning now 
to secure special funds from State, local, 
and national official agencies for preven- 
tion of malaria on a perpetual basis." 

Sawyer, W. A. The Introduction of 
Tropical Diseases Other than Malaria into 
the United States after the War. 

Tropical diseases which might be intro- 
duced into the United States are discussed 
under the headings: insect-borne diseases; 
diseases conveyed by food and water; and 
diseases due to worms, other than filaria- 
Sis. The statement is made that, "There 
are few tropical diseases not already in 
the United States which are likely to be 
introduced and become established in the 
postwar era." 

Hackett, L. W. 
Malaria. E 

Spleen surveys are discussed in relation 
to parasite surveys. Examination of some 
40,000 individuals for enlarged spleens 
and malaria parasites in [Italy and Alba- 
Nia disclosed that over 95 per cent of the 
endemic malaria present was revealed by 
the spleen survey alone. A simplified me- 
thod of examining spleens and recording 

their sizes is described which has stood 
the test of time and of statisticians. in 
many lands. 

Bates, Marston. Notes on the Con- 
struction and Use of Stable Traps for 
Mosquito Studies. 

An account is given of experiments with 
mosquito traps in Egypt and Colombia. The 
type of trap developed by Magoon proved to 
be unsatisfactory. Anophelines with out- 
door resting habits are apparently able to 
escape from traps with a vertical opening 
rather readil'y; it was found that mosqui- 
toes that could not be caught in numbers 
in stable traps with the ordinary vertical 
ingress slit could be trapped if this in- 
gress slit were arranged in a horizontal 
plane so that tne mosquitoes would have to 
fly downwards to escape. 
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TABLE II. MCWA EXPENDITURES AND LIQUIDATIONS BY MAJOR ITEMS, JULY 1944 


Continental Percentage Percentare 
Ue Se of Total of Total 


Personel Services $464,880.26 . 21,693.44 
Travel 23,455.20 . 115.75 
Transportation of Things 3,750.00 °200.00 
Communication Services 1,383.00 25.00 
Rents and Utilities 2,905.01 pre eat eb at 
Printing and Binding ------ ------ 
Other Contractual Services 1,773.87 anenne 


Supplies and Materials 27, 710.78 . 341.24 
Equinment 9,422.96 . 37.75 


$534,731.18 ‘ 22,413.18 100.00 


Expenses other than Personal Services $ 69,850.92 e 719.74 


TABLE III. MCWA PERSONNEL ON DUTY AND TOTAL PAYROLL, JULY 1944 


Custodial 
pies | Pay Prof. & Sci. | Sub-Prof. (2) «Ae Fe and Per Hour Total Percent of Total 
ee ee 


Alabama 
Arkansas 
Californid 
De Ce 
Plorida 


NrPQoun 


Georgia 
Illinois 
Indiana 
Kentucky 
Louisiana 
karyland 


a 
NN PY A @ 


Mississippi 
issouri 

North Carolina 
Oklahoma 
Oreron 


Pane an 


Puerto Rico 
South Carolina 
Tennessee 
Texas 

Virginia 


AQ var Oe 


AEDES AsGYPTI 
Alabama 
Florida 
Georgia 
Louisiana 
South Carolina 
Texas 


Hqe & Dist. (2) 
Mobile Units 


ty Includes sntomological Inspectors 
(2) Includes Headquarters and District Offices, malaria survey, Imported malaria control, special investigations, and 
employees temporarily attached to Headquarters pending assignment to states. 
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